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Description

This invention relates to the use of an adhesive composition containing a polymetallocarbosilane or a
polycarbosilane and a silicone resin in the preparation of bonded structures.

Mechanical bonding by bolts and rivets has previously been used in bonding applications requiring heat
resistance or chemical durability. With recent technological innovations, bonding with adhesives has bear
practised in a variety of fields, and various adhesives have been developed and marketed.

Organic polyimide or polybenzimidazole type adhesives have a heat resistant temperature of 200 to
400°C, and at higher temperatures they have reduced adhesion strength and inferior durability.

On the other hand, many inorganic adhesives containing inorganic compounds as binders have been
known. Portland cement and gypsum are examples of inorganic adhesives which harden upon the formation
of hydrates. The hardened products, however, lose water of crystallization on re-heating, and fail to retain
bonding strength. In addition to insufficient heat resistance, the hardened products have inferior water
resistance and acid resistance.

Another type of adhesive which hardens by evaporation of water includes water-soluble silicates, such
as water glass. Such an adhesive has the defect of having low water resistance and of developing alkali
stains.

Still another type includes low-melting glass and solders which are used for bonding upon melting.
Since they lack adhesiveness at temperatures above the melting point to obtain high heat resistance, a
high-melting glass or solder must be used.

The invention seeks to provide the use of an adhesive composition which permits bonding at relatively
low temperatures even in air, and undergoes very little reduction in adhesion strength in a high temperature
atmosphere.

Broadly stated, the present invention provides the use of an adhesive composition comprising (1) a
polymetallocarbosilane or a polycarbosilane and (2) a silicone resin in the preparation of bonded structures.

The polymetallocarbosilane suitably is an organometallic polymer having a number average molecular
weight of 400 to 50,000 and composed of (A) carbosilane bond units of the formula

R

1
£5i-CH. ¥

N Lo

Ry

wherein R+ and Rz independently represent a Ci-cs (preferably C1-C4) alkyl group, a phenyl group or a
hydrogen atom,
and (B) at least one type of metalloxane bond units of the formula

{M-03

wherein M represents at least one element selected from Ti, Zr, Mo and Cr, and optionally at least a part of
each of said elements has at least one C1-Cs (Preferably C1-C4) alkoxy or phenoxy group as a side-chain
group,
the ratio of the total number of the bond units (A) to that of the bond units (B) being from 1:1 o 10:1,
wherein the bond units (A) and (B) are bonded at random in the main-chain skeleton, and/or at least one of
the silicon atoms of the bond units (A) is bonded to at least one element M of the bond units (B) via an
oxygen atom, whereby the polycarbosilane portion obtained by connecting of the bond units (A) is
crosslinked with the bond units (B).

The polycarbosilane used in this invention suitably is an organometallic polymer having a number
average molecular weight of 400 to 50,000 and composed mainly of (A) carbosilane bond units of the
formula
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R H
l]: [}
Si — C
t [ ]
R2 H

wherein Ri1 and R. independently represent a C1-Cs (Preferably C1-Cs) alkyl group, an allyl group, a phenyl
group, a silyl group or a hydrogen atom,
and (B) silane bond units of the formula

wherein Rs, R4, Rs and Rs are as defined above, the ratio of the total number of the bond units (A) to
that of the bond units (B) being from 20:1 to 1:20.

The polymetallocarbosilane and polycarbosilane used in this invention are described in US-A-4,359,559.

It has been found in accordance with this invention that when the adhesive composition comprising the
polymetallocarbosilane or polycarbosilane and a silicone resin is coated on the surfaces of metallic or non-
metallic adherends, and the coated surfaces are brought into contact with each other and then heated in an
oxidizing or non-oxidizing atmosphere at a temperature of 200 to 2,000° C, a bonded structure having high
bond strength and excellent durability can be obtained.

Since the polymetallocarbosilane used in this invention has a heat weight loss of only 10 to 15% by
weight when heat-treated at 1000° C in air for at least 10 hours, the baked film layer undergoes little
shrinkage or cracking by weight loss. Accordingly, the resuiting adhesive layer hardly changes dimension-
ally on heating, but remains dense.

Furthermore, since the polymetallocarbosilane contains metal, when it is coated on the surface of a
metallic subsirate and heated, ulirafine particles of a metalcarbide or a metal oxide form a firm bondage
between the adhesive layer and the metallic substrate. Hence, even when the bonded structure is heated to
more than 1000° G in air, the adhesive layer decreases little in adhesion strength. On the surface of
ceramics or glass, the aforesaid ultrafine particles function as a binder to provide an adhesive layer firmly
bonded to the adherend.

[t has been found surprisingly that the adhesive composition composed of the polymetaliocarbosilane or
polycarbosilane and a silicone resin adheres more firmly to an adherend than an adhesive composed only
of the polymetallocarbosilane or polycarbosilane, and gives an adhesive layer having improved heat
resistance and excellent flexibility. The adhesive layer composed only of the polymetallocarbosilane or
polycarbosilane lacks flexibility and does not show good adhesiveness against peeling force involving
bending such as T-peel. Furthermore, polymetallocarbosilane volumetrically shrinks upon heat-treatment at
high temperatures although its weight loss on heating is small. The present inventors have extensively
made investigations in order to remedy this defect of the polymetallocarbosilane or polycarbosilane and
provide a better adhesive composition. As a result, they have found that an adhesive composition having
excellent flexibility, film formability and heat resistance can be obtained by using the polymetallocarbosilane
or polycarbosilane in combination with a silicone resin.

The silicone resin is added in an amount of 10 to 900 parts by weight, preferably 50 to 200 paris by
weight, per 100 parts by weight of the polymetallocarbosilane or polycarbosilane. If the amount of the
silicone resin is less than 10 parts by weight, the resulting adhesive layer has reduced flexibility. If it
exceeds 900 parts by weight, the excelient heat resistance of the polymetallocarbosilane cannot be
exhibited, and the adhesion sirength of the adhesive layer after heating at high temperatures is markedly
reduced. :

The silicone resin used in this invention is at least one material selected organopolysiloxanes, silicone
oils, silicon varnishes and silicone rubbers.

An inorganic filler may be added to the adhesive composition in an amount of 10 to 500 parts by weight
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per 100 paris by weight of the polymetallocarbosilane or the polycarbosilane. The addition of the inorganic
filler advantageously increases the flexibility of the adhesive layer at high temperatures. But if it is added
too much, it reduces the mechanical strength of the adhesive layer.

The inorganic filler may be any of known inorganic fillers, for example, oxides, carbides and nitrides of
boron, magnesium, aluminum, silicon, calcium, titanium, vanadium, chromium, manganese, zinc, zirconium,
molybdenum, cadmium, tin, antimony, barium, tungsten, lead and bismuth, and borates, phosphates and
silicates of lithium, sodium, potassium, magnesium, calcium and zinc. They may be used either singly or in
combination.

A powdery adhesive composition is obtained by mixing and pulverizing the polymetallocarbosilane or
polycarbosilane and the silicone resin with or without the inorganic filler. Alternatively, a liquid adhesive
eomposition may be prepared by dissolving or dispersing these materials in a suitable solvent such as
benzene, toluene or xylene.

The adhesive composition is applied to one or both surfaces of metallic adherends or non-metallic
adherends such as glass, ceramics or refractory bricks which have been cleaned in advance, and the
applied surfaces are brought into contact with each other and heated while optionally applying external
pressure. The application of the adhesive composition may be effected by uniform scattering when the
composition is powdery or by brush, spray, roller or dip coating when the composition is liquid.

The heating temperature is preferably at least 200° C. If, however, the coated surfaces are to be placed
in a use environment kept at 200° C or more, this heating step is not always necessary. If the heating
temperature is lower than 200° C, the adhesive layer is dried and cured only insufficiently and a sufficient
adhesion strength cannot be obtained.

As a result of this heat-ireatment, the adhesive layer is completely cured and adheres firmly to the
adherend. The thickness of the adhesive layer after drying and curing is generally 0.1 to 100 zm, most
desirably 1 to 10 zm, depending upon the purpose for which the bonded structure is used.

The adhesive composition of this invention can permit bonding at relatively low temperatures with little
reduction in strength in a high temperature atmosphere, and effect bonding between metallic materials,
between non-metallic materials, and between a metallic material and a non-metallic material in a severe
atmosphere. When the adhesive composition of this invention contains a highly insulating metal oxide as
the inorganic filler, it has superior thermal insulating property. Thus, by properly selecting the inorganic
filler, adhesives having various properiies can be provided by this invention.

The following examples illusirate the present invention more specifically. All parts and percentages in
these examples are by weight unless otherwise indicated.

REFERENTIAL EXAMPLE 1

Anhydrous xylene (2.5 liters) and 400 g of sodium were put in a 5-liter three-necked flask, and heated
to the boiling point of xylene in a stream of nitrogen gas. One liter of dimethyldichlorosilane was added
dropwise to the mixture over 1 hour. After the addition, the mixture was heated under reflux for 10 hours to
form a precipitate. The precipitate was collected by filtration, and washed first with methanol and then with
water 1o give 420 g of polydimethylsilane as a white powder.

The polydimethylsilane (400 g) was introduced into a 3-liter three-necked flask equipped with a gas
introducing tube, a stirrer, a condenser and a distillation tube, and with stirring, heat-treated at 420° C in a
stream of nitrogen (50 mi/min.). As a result, 350 g of a colorless clear, slightly tacky liquid was obtained in
the distillation vessel. This liquid had a number average molecular weight, measured by the vapor pressure
osmosis method (VPO method), of 470.

The far-infrared absorption spectrum of this substance led to the determination that it was an
organosilicon polymer composed mainly of {Si-CHz} bond units and €Si-Si} bond units and containing a
hydrogen atom and a methy! group at the side chain of silicon.

REFERENTIAL EXAMPLE 2

The organosilicon polymer obtained in Referential Example | (40 g) and 20 g of titanium tetraisopropox-
ide were weighed, and 400 ml of xylene was added to the mixiure to form a homogeneous solution. The
solution was reacted under reflux in an atmosphere of nitrogen gas with stirring at 130° C for | hour. After the
reaction, the temperature was further raised to distill off the xylene solvent, and the polymerization was
carried out at 300  C for 10 hours to give a crosslinked organometallic polymer containing silicon and
titanium. This polymer had a number average molecular weight, measured by the VPO method, of 1,165. Gel
permeation chromatography and infrared absorption spectroscopy determined this polymer to be poly-



10

15

20

25

30

35

40

45

55

EP 0 226 460 B1

titanocarbosilane resulting from partial disappearance of the Si-H bonds in the organosilicon polymer and
bonding of the silicon atoms in this portion to the titanium atom of titanium tetraisopropoxide through an
oxygen atom, and thereby partly having the -O-Ti(OCsH7)s group at the side chain of the organosilicon
polymer and partly being crosslinked at the organosilicon polymer with the {Ti-O} bond. The reaction
conversion and/or the crosslinking rate of this polymer at the Si-H bonded portion was 44.5%. It was
confirmed that the ratio of the total number of the €Si-CHz ¥ bond units and €Si-Si} bond units to that of the
-0-Ti{OC3zH7)s and -Ti-O- bond units in the organosilicon polymer portion of this polymer was about 6:1.

REFERENTIAL EXAMPLE 3

Referential Example 2 was substantially repeated except that zirconium tetraisopropoxide was used
instead of the titanium tetraisopropoxide as one of the starting materials in Referential Example 2.

EXAMPLE 1

One hundred parts of the polytitanocarbosilane obtained in Referential Example 2 and 200 parts of a
50% xylene solution of methylphenylsilicone varnish (TSR-116, a tradename for a product of Toshiba
Silicone Co., Lid.) were mixed to form a slurry-like composition. The composition was coated to a thickness
of about 5 xm on a SUS 304 steel sheet (50 x 50 mm) which had been sandblasted and then degreased
with acetone. Another steel sheet treated in the same way was superimposed on the coated sieel sheet and
fixed. The assembly was left to stand for 1 hour in an air oven at 200° C to dry and cure the coated layer.

The bonded structure was then heated in an air oven under the conditions shown in Table 1, and
allowed to cool in the oven. The adhesion strength of the bonded structure was evaluated by its tensile
shear stress measured at room temperature at a tensile speed of 5 mm/min. The results are shown in Table
1.

Table 1
Heating conditions Adhesion strength
(kg/cmz)
(A): heated at 200 oC for 40
1 hour
(B): (A) —> 350 °C 100
(C): (A) —> 500 °cC 100
(D): (a) ——> 650 °C 100
(E): (A) ——> 800 °C 75
(F): (A) —> 1200 °C 50

In the above table, (B), for example, means that after heating under condition (A) is completed, the
heat-treatment was further carried out at a temperature elevation rate of 10 C/min. from 200 C to 350° C.
{(C) to (F) have similar meanings. '

EXAMPLE 2
Sixty parts of an 80% xylene solution of the polyzirconocarbosilane obtained in Referential Example 3

and 20 parts of dimethylsilicone oil (TSF 43I, a tradename for a product of Toshiba Silicone Co., Ltd.) were
mixed fo form a paste-like adhesive. The adhesive was coated on one surface of each of two commercial
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silicon carbide plates (density 3.0 g/cm?), and the coated surfaces were laid in contact with each other. The
assembly was left to stand in an air oven at 200° C for | hour to dry and cure the coated layers 1o provide a
bonded structure having a tensile shear strength of 200 kg/cm?. The bonded structure was left to stand in
an air oven at 800° C for | hour, and allowed to cool in the oven. After cooling, it had a tensile shear
strength of 50 kg/cm2. This shows that the paste-like adhesive used had excellent heat resistance.

COMPARATIVE EXAMPLE 1

When an 80% xylene solution of polytitanocarbosilane was dried and cured at 200° C by the same
method as in Example 1, it showed a tensile shear strength of 10 kg/cm2. This low adhesiveness was
presumably due to the lack of flexibility of the adhesive layer.

EXAMPLE 3

One hundred parts of the polycarbosilane obtained in Referential Example 1 and 200 parts of a 50%
xylene solution of methyiphenylsilicone varnish (TSR-116, a tradename for a product of Toshiba Silicone
Co., Lid.) were mixed to form a slurry-like composition. The composition was coated to a thickness of about
5 pm on a SUS 304 steel sheet (50 x 50 mm) which had been sandblasted and then degreased with
acetone. Another steel sheet treated in the same way was superimposed on the coated steel sheet and
fixed. The assembly was left to stand for 1 hour in an air oven at 200° C to dry and cure the coated layer.

The bonded structure was then heated in an air oven under the conditions shown in Table 2, and
allowed to cool in the oven. The adhesion sirength of the bonded structure was evaluated by its tensile
shear stress measured at room temperature at a tensile speed of 5 mm/min. The results are shown in Table
2.

Table 2
Heating conditions Adhesion strengthf
(kg/cmz)
(a): heated at 200 °C for 70
1 hour
(B): (A) — 350 °C 65
(C): (a) —— 500 °c 60
(D): (A) —> 650 °C 60
(E): (A) —> 800 °C 45
(F): (A) —> 1200 °C 30

In the above table, (B) to (F) have the same meanings as mentioned below Table |.
EXAMPLE 4

Sixty parts of an 80% xylene solution of the polycarbosilane obtained in Referential Example | and 20
parts of dimethylsilicone oil (TSF 43, a fradename for a product of Toshiba Silicone Co., Lid.) were mixed
o form a paste-like adhesive. The adhesive was coated on one surface of each of two commercial silicon
carbide plates (density 3.0 g/cm3), and the coated surfaces were laid in contact with each other. The
assembly was left to stand in an air oven at 200° C for | hour to dry and cure the coated layers to provide a
bonded structure having a tensile shear strength of 200 kg/cm?. The bonded structure was left to stand in
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an air oven at 800° C for | hour, and allowed to cool in the oven. After cooling, it had a tensile shear
strength of 50 kg/cm?. This shows that the paste-like adhesive used had excellent heat resistance.

COMPARATIVE EXAMPLE 2

When an 80% xylene solution of polycarbosilane was dired and cured at 200° C by the same method
as in Example 1, it showed a tensile shear strength of 10 kg/cm?2. This low adhesiveness was presumably
due to the lack of flexibility of the adhesive layer.

EXAMPLE 5

One hundred parts of the polycarbosilane obtained in Referential Example 1 and 200 parts of a 50%
xylene solution of methylphenylsilicone varnish (TSR-116, a tradename for a product of Toshiba Silicone
Co., Ltd.) were mixed to form a slurry-like composition. Fifty parts, per 100 parts of the composition, of
silicon carbide as an inorganic filler was added to form an adhesive composition. The composition was
coated to a thickness of about 5 zm on a SUS 304 steel sheet (50 x 50 mm) which had been sand-blasted
and then degreased with acetone. Another steel sheet treated in the same way was superimposed on the
coated steel sheet and fixed. The assembly was left to stand for 1 hour in an air oven at 200° C to dry and
cure the coated layer.

The bonded structure was then heated in an air oven under the conditions shown in Table 3, and
allowed to cool in the oven. The adhesion strength of the bonded structure was evaluated by its tensile
shear stress measured at room temperature at a tensile speed of 5 mm/min. The resulis are shown in Table
3.

Table 3
Heating conditions Adhesion strength
5 .
(kg/cm™)

{(A): heated at 200 O¢ for 70

1 hour
(B): (A) ——> 350 °C 65
(C): (A) — 500 °cC 60
(D): (A) — 650 °C 60
(E): (A) —> 800 °C 50
(F): (A) —> 1200 °C 35

In the above table, (B) to (F) have the same meanings as mentioned below Table 1.
EXAMPLE 6

One hundred parts of the polytitanocarbosilane obtained in Referential Example 2 and 200 parts of a
50% xylene solution of methylphenylsilicone varnish (TSR-116, a tradename for a product of Toshiba
Silicone Co., Ltd.) were mixed to form a slurry-like composition. The composition was coated to a thickness
of about 5 gm on a SUS 304 steel sheet (50 x 50 mm) which had been sand-biasted and then degreased
with acetone. Another steel sheet freated in the same way was superimposed on the coated steel sheet and
fixed. The assembly was left to stand for 1 hour in an air oven at 200° C to dry and cure the coated layer.

The bonded structure had a tensile shear strength of 40 kg/cm?. This structure was left to stand in



10

15

20

25

30

35

40

45

50

55

EP 0 226 460 B1

water for 4 weeks, and then its adhesion sirength was measured. No reduction in adhesion strength was
observed.

Claims

1. Use of an adhesive composition comprising (1) a polymetallocarbosilane or a polycarbosilane and (2} a
silicone resin in the preparation of bonded structures.

2. Use according fo claim 1 wherein the polymetallocarbosilane is an organometallic polymer having a
number average molecular weight of 400 to 50,000 and composed of (A) carbosilane bond units of the
formula

wherein R1 and R independently represent C1-Cs alkyl, phenyl or hydrogen,
and (B) at least one type of metalloxane bond units of the formula

{M-0)

wherein M represents at least one element selected from Ti, Zr, Mo and Cr, and optionally at least a
part of each of said elements has at least one C1-Cg alkoxy or phenoxy group as a side-chain group,
the ratio of the total number of the bond units (A) to that of the bond units (B) being from 1:1 to 10:1,
wherein the bond units (A) and (B) are bonded at random in the main-chain skeleton, and/or at least
one of the silicon atoms of the bond units (A) is bonded to at least one element M of the bond units (B)
via an oxygen atom, whereby the polycarbosilane portion obtained by connecting of the bond units (A)
is crosslinked with the bond units (B).

3. Use according to claim 1 wherein the polycarbosilane is an organometallic polymer having a number
average molecular weight of 400 to 50,000 and composed mainly of (A) carbosilane bond units of the

formula
1 —_— C >~

wherein Ry and Rz independently represent C,-Cs alkyl, allyl, phenyl, silyl or hydrogen, and (B) silane

bond units of the formula
51 -_— Sl }»

wherein Rs, Re, Rs and Rg are as defined for Ry and Rz, the ratio of the total number of the bond
units (A) to that of the bond units (B) being from 20:1 to 1:20.

/’"\/”11\

4. Use according to claim 1, 2 or 3 wherein the silicone resin is at least one of organopolysiloxanes,
silicone oils, silicone varnishes and silicone rubbers.
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5. Use according to any one of the preceding claims wherein the adhesive composition comprises 100
parts by weight of the polymetallocarbosilane or polycarbosilane and 10 to 900 parts by weight of the
silicone resin.

6. Use according to any one of the preceding claims wherein the adhesive composition is in the form of a
powder, or a liquid dissolved or dispersed in a solvent.

7. Use according, to any one of the preceding claims wherein the adhesive composition further comprises
an inorganic filler.

8. Use according to claim 7 wherein the inorganic filler is at least one member selected from oxides,
carbides and nitrides of boron, magnesium, aluminum, silicon, calcium, titanium, vanadium, chromium,
manganese, zinc, zirconium, molybdenum, cadmium, tin, antimony, barium, tungsten, lead and bismuth,
and borates, phosphates and silicates of lithium, sodium, potassium, magnesium, calcium and zinc.

Revendications

1. Utilisation d'une composition adhésive comprenant (1) un polymétallocarbosilane ou un polycarbosilane
et (2) une résine de silicone, dans la préparation de structures liées.

2. Utilisation conforme & la revendication 1, dans laquelle le polymétallocarbosilane est un polymére
organométallique présentant une masse moléculaire moyenne en nombre valant de 400 & 50 000 et
composé de (A) motifs & liaisons de type carbosilane, de formule

R
—-i‘-CHz —
2

dans laquelle Ry et Rz représentent indépendamment des atomes d'hydrogéne ou des groupes alkyle
en C;-Cg ou phényle,
et de (B) au moins un type de motifs 2 liaison de type métalloxane, de formule

-M-O-

dans laquelle M représente au moins un élément choisi parmi Ti, Zr, Mo et Cr, et éventuellement, au
moins une partie de chacun desdits éléments porte au moins un groupe alcoxy en G1-Gg ou phénoxy,
en tant que groupe latéral,

le rapport du nombre fotal de motifs (A) & celui des motifs (B) valant de 1:1 & 10:1, polymére dans
lequel les motifs (A) et (B) sont liés de fagon aléatoire dans le squelette de la chalne principale, et/ou
au moins un des atomes de silicium des motifs (A) est lié 3 au moins un élément M des moiifs (B) par
I'intermédiaire d'un atome d'oxygéne, la partie polycarbosilane formée par jonction des motifs (A) &tant
réticulée par les motifs (B).

3. Utilisation conforme & la revendication 1, dans laquelle le polycarbosilane est un polymére organomé-

tallique présentant une masse moléculaire moyenne en nombre valant de 400 & 50 000 et composé
principalement de (A) motifs 2 liaison de type carbosilane, de formule

El
—3S1
R,
dans laquelle Ry et Rz représentent indépendamment des atomes d'hydrogéne ou des groupes alkyle
en C1-Cq, allyle, phényle ou silyle, et de (B) motifs 2 liaison de type silane, de formule

H

&':.___
H
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Rs Rs

4 Rg

dans laquelle Rs, R« , Rs et Re sont définis comme R, et Ro,
le rapport de nombre total des motifs (A) & celui des motifs (B) valant de 20:1 2 1:20.

Utilisation conforme & la revendication 1, 2 ou 3, dans laquelle la résine de silicone est au moins un
ccmposé choisi parmi les organopolysiloxanes, les huiles de silicone, les vernis de silicone et les
caoutchoucs de silicone.

Utilisation conforme & I'une quelconque des revendications précédentes, dans laquelle la composition
adhésive comprend 100 parties en poids de polymétallocarbosilane ou de polycarbosilane et de 10 &
900 parties en poids de résine de silicone.

Utilisation conforme & I'une quelconque des revendications précédentes, dans laquelle la composition
adhésive se trouve sous la forme d'une poudre, ou d'un liquide dissous ou dispersé dans un solvant.

Utilisation conforme & {'une quelconque des revendications précédentes, dans laquelle la composition
adhésive comprend en outre une charge minérale.

Utilisation conforme & la revendication 7, dans laquelle la charge minérale est au moins un composé
choisi parmi les oxydes, carbures et nitrures de bore, magnésium, aluminium, silicium, calcium, titane,
vanadium, chrome, manganese, zinc, zirconium, molybdéne, cadmium, étain, antimoine, baryum,
tungsténe, plomb et bismuth, et les borates, phosphates et silicates de lithium, sodium, potassium,
magnésium, calcium et zinc.

Patentanspriiche

1.

Anwendung einer Klebemasse, enthaltend (1) ein Polymetallcarbosilan oder ein Polycarbosiian und (2)
ein Siliconharz, bei der Herstellung von Verbundmaterialien.

Anwendung nach Anspruch 1, wobei das Polymetallcarbosilan ein Organometallpolymer mit einem
mittleren Molekulargewicht von (Zahlenmittel) 400 bis 50.000 ist, bestehend aus (A) Carbosilan-
Bindungseinheiten der Formel

Ry
4Si-CH
[ ]

R

2t

2

worin Ry und Rz C1-Cs-Alkylgruppen, Phenylgruppen oder Wasserstoff sind und (B) zumindest eine
Metalloxan-Bindungseinheit der Formel

£M-O3 ist.

worin M zumindest ein Element in Form von Ti, Zr, Mo und Cr ist, und gegebenenfalls zumindest ein
Teil dieser Elemente zumindest eine C-Cs-Alkoxy- oder Phenoxygruppe als Seitenkette aufweist, und
das Verhilinis der Gesamtanzahl der Bindungseinheiten (A) zu den Bindungseinheiten (B) zwischen 1 :
1 und 10 : 1 liegt, und die Bindungseinheiten (A) und (B) in dem Hauptketienskelett statistisch
angeordnet sind und/oder zumindest eines der Siliciumatome der Bindungseinheiten (A) an zumindest
eines der Elemente M der Bindungseinheiten (B) liber ein Sauerstoffatom gebunden ist, sodaB der so
erhaltene Polycarbosilan-Teil durch Bindung der Bindungseinheiten (A) vernetzt ist mit den Bindungs-
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ginheiten (B).

Anwendung nach Anspruch 1, wobei das Polycarbosilan ein Organometallpolymer mit einem mittlerem
Molekulargewicht (Zahlenmittel) von 400 bis 50.000 ist und in der Hauptsache aus (A) Carbosilan-
Bindungseinheiten der Formel

o
Si — C
s ]
R2 H

wobei R1 und Rz Ci-Cs-Alkylgruppen, Allylgruppen, Phenylgruppen, Silylgruppen oder Wasserstoff
bedeuten und (B) Silan-Bindungseinheiten der Formel

Ry Ry
Si — Si
1 ]

R, Rg

worin Rs, Re, Bs und Re Ri und Ry enisprechen, bestehen und das Verhdlinis der Gesamizahl der
Bindungseinheiten (A) zu den Bindungseinheiten (B) zwischen 20 : 1 und 1 : 20 liegt.

Anwendung nach Anspruch 1, 2 oder 3, wobei das Siliconharz ein Organopolysiloxan, Siloxandl,
Siliconanstrich und/oder Siliconkautschuk ist.

Anwendung nach einem der vorhergehenden Anspriiche, wobei die Klebemasse aus 100 Gew.-Teilen
Polymetallcarbosilan oder Polycarboslilan und 10 bis 900 Gew.-Teilen Siliconharz besteht.

Anwendung nach einem der vorhergehenden Anspriiche, wobei die Klebemasse in Form eines Pulvers
oder einer Flissigkeit vorliegt, gel&st oder dispergiert in einem L&sungsmittel.

Anwendung nach einem der vorhergehenden Anspriiche, wobei die Klebemasse zuséizlich einen
anorganischen Fiillstoff enthilt.

Anwendung nach Anspruch 7, wobei der anorganische Flillstoff zumindest einer der folgenden Stoffe
ist: Oxide, Carbide und Nitride von Bor, Magnesium, Aluminium, Silicium, Calcium, Titan, Vanadium,
Chrom, Mangan, Zink, Zirkonium, Molybdan, Cadmium, Zinn, Antimon, Barium, Wolfram, Blei und
Wismut und Borat, Phosphat und Silikate von Lithium, Natrium, Kalium, Magnesium, Calcium und Zink.
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